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(54) Magnetic recording/reproducing apparatus and data arranging method 



(57) Special reproduction data from a special repro- 
duction data generating circuit 2 is applied to a special 
reproduction data arranging circuit 6. A frame-change 
flag that changes for unit of franne and a positional se- 
quence signal that is initialized by the frame-change flag 
and is incremented in unit of special data of a special 
reproduction data position are supplied to the special 



reproduction data arranging circuit 6. The special repro- 
duction data arranging circuit 6 arranges dummy data 
instead of the next frame data on the subsequent special 
reproduction data positions when a frame is changed so 
that a positional sequence signal is not initialized more 
than twice in one repetitive recording area. Thus, it be- 
comes possible to rearrange data using a positional se- 
quence signal in the reproduction. 
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Description 

The present invention relates to a magnetic record- 
ing/reproducing apparatus for perfornning recording/re- 
producing of digital signals using rotary heads and a da- 
ta arranging method for use in the apparatus. 

Digital processing of images have been studied in 
recent years. Various systems for recording digital im- 
age data with magnetic recording/reproducing appara- 
tus (referred to a VCR, hereafter) have been also stud- 
ied. In general, when video signals are digitized, an 
amount of information will become enormous and the 
transnriission or recording, etc. of information without 
compressing them is difficult from the aspects of com- 
munication speed and expenses, etc. 

Because of the above, the image compression tech- 
nology is indispensable in the transmission or recording 
of digital video signals and various drafts of standards 
are examined irrTScent"years. The MPEG (Moving Pic- 
ture Experts Group) system has been standardized for 
moving pictures. In this MPEG system, video signals are 
encoded using a combination of the DTC (Discrete Go- 
sine Transform) conversion, the inter-frame predictive 
encoding, the run-length encoding and the entropy en- 
coding. That is, in the MPEG system, video signals are 
compressed in one frame by the DCT (the intra-frame 
compression) but also the inter-frame compression for 
reduction of redundancy in the time axis direction using 
the inter-frame correlation is adopted. The inter-frame 
is for further reducing bit rate by encoding a difference 
between two successive frames utilizing the nature of 
general moving pictures that they resemble closely in 
the preceding and succeeding frames. In particular, a 
motion compensated inter-frame predictive encoding 
for reducing a predictive error by obtaining an inter- 
frame error by predicting the motion of picture is effec- 
tive. 

By the way, a helical scanning type VCR reads in- 
formation recorded on a magnetic tape by tracing the 
recording tracks formed on the magnetic tape by the ro- 
tary drum heads. In the normal reproduction, the head 
tracing agrees with the recording tracks and no special 
problem will be produced. However, in the high speed 
reproduction, the head traces the recording tracks while 
crossing them. Accordingly, in the high speed reproduc- 
tion only information recorded on such portions wherein 
each head agrees with the recording track azimuth. 
Even in this case, in an analog recording wherein posi- 
tions on a picture corresponds to the recorded positions 
on a recording medium, it is possible to reproduce one 
frame. 

However, if the amount of encoded intra-frame 
compression frames and inter-frame compression 
frames differ and image data compressed according to 
the MPEG system is recorded on a recording medium, 
the vertical position of the image data on the picture 
does not correspond to the vertical recording position 
on a recording medium and it is not necessarily possible 
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to reproduce one frame from reproduced data in the high 
speed reproduction. Furthermore, as the inter-frame 
compressed data cannot be decoded from a single in- 
dividual frame, the reproduction may become impossi- 

5 bte if same frames are failed to be decoded in the high- 
speed reproduction and the like. 

So. in the specification of the Japanese Patent Ap- 
plication (TOKU-GAN-HEI) No, 6-065298 previously 
filed by the applicant of this patent application, a method 

10 for intermittently recording data for a high-speed repro- 
duction at track positions (hereinafter referred to as a 
special reproduction data position) through which the 
heads run across them in the high-speed reproduction 
is proposed. In the reproduction, high-speed special re- 

is production images are obtained by accurately tracing 
the data positions whereon the high speed special re- 
production data are recorded. For instance, to enable 
the four-times speed mode reproduction, important data 
are to be recorded on special reproduction data posi- 

20 tions from where a sufficient envelop level is obtained 
in the four-times speed mode reproduction. 

By the way in the proposal described above, three 
kinds of signals of frequency fO, f 1 , f2 (hereinafter re- 
ferred to as pilot signals fO, f 1 , f2) are used as pilot sig- 

25 nals for tracking and the pilot signals f 1 , fO, f2, fO, f 1 . fO, 
f2, fO, ... are recorded on each track by superposing 
them in that order. During the reproduction, levels of the 
pilot signals fl, f2, f 3 contained in reproduced signals are 
compared and so controlled that the compared levels 

30 agree to each other, that is, to agree the track phase 
with the tracks on which the pilot signal fO is superposed. 
In this case, it is possible to agree the track phase with 
the track of the pilot signal fO every four tracks if the shift- 
ing direction of track phase is considered. 

35 It is possible to agree the track phase with a track 
of the pilot signal fO even in the high-speed mode repro- 
duction Therefore, the trace line of the head in the high- 
speed mode reproduction is decided according to the 
tracks of the pilot signal fO. By recording high-speed 

"to mode reproduction data on the thus decided trace line, 
the high-speed mode reproduction is enabled. 

In the high-speed mode reproduction, the heads of 
the same azimuth will trace across two times of given 
special reproduction speed number of tracks. Accord - 

45 ingly, it is bette r to record data next to that data recorded 
on the specified special reproductk>n data position on 
the same positions on following tracks after the two 
times of the specific reproduction speed number of 
tracks. Further, the heads trace the same azimuth tracks 

50 by every four tracks. Therefore, making sure to repro- 
duce data even when the trace is carried out at any por- 
tion on the two times of special speed number of tracks 
(hereinafter referred to as a repetitive recording area), 
it is necessary to repetitively record same data on four 

55 tracks in the repetitive recording area. 

Fig. 8 is an explanatory diagram for explaining the 
recording on such the special reproduction data posi- 
tion. 
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In Fig. 8, assuming that tracks run in the vertical di- 
rection, the special reproduction data positions on each 
track are given by square symbols. The arrows in Fig. 
8 show the trace lines by the same azimuth head in the 
four-times speed mode reproduction. As described 5 
above, the same data is recorded on the same position 
on each track of every, four tracks in the repetitive re- 
cording area and as the trace lines cross four tracks in 
.the four-times speed mode reproduction, four data can 
be recorded on the special reproduction data positions io 
in one repetitive recording area. That is. in Fig. 8 the 
.special reproduction data position is provided to every 
track so that data can be reproduced from four special 
reproduction data positions on four tracks by one trace. 
For instance, as shown in Fig. 8, frames 0 through 3 are is 
recorded in the repetitive recording area AO and data 4 
through 7 are recotded in the repetitive recording area 
A1. 

In the repetTtive recording area A1 , data 5, 6 and 7 
are reproduced along the trace line T1 , while data 4 is 20 
reproduced along the trace line T2. When rearranging 
the reproduced data in order of data 5, 6. 7 and 4, the 
original data 4, 5, 6 and 7 can be restored. For facilitating 
this rearrangement, a positional sequence signal is add- 
ed to each data. Figures at the sides of the square sym- 25 
bols in Fig. 8 show the positional sequence signals. 

That is, frame data with the positional sequence sig- 
nals 0, 5, 6 and 7 are sequentially reproduced along the 
trace line T1. While, frame data with the positional se- 
quence signals 4, 9, 10 and 11 are sequentially repro- 30 
duced along the trace line 12. Fig. 9 shows the positional 
sequence signals of reproduction data that are sequen- 
tially reproduced for each trace. As shown in Fig. 9(a), 
the positional sequences of the reproduction data by the 
traces around the repetitive recording area A1 have the 3S 
order of ... 1,2, 3, 0, 5, 6. 7. 4, 9, 10, 11, 8, 12 .... When 
this reproduction data train is rearranged in order of the 
positional sequence signals, the reproduction data in 
the original data sequence can be obtained as shown 
in Fig. 9(b). 40 

Further, considering the reverse reproduction, a 
frame-change flag showing the frame change is also re- 
corded. That is, in the reverse reproduction it is neces- 
sary to reproduce data in a frame in the positive se- 
quence while reproduce them in unit of frame in the re- 45 
verse sequence. Therefore, a frame-change flag is used 
to restore reproduction data in unit of frame. Fig. 9(b) 
shows that the frame-change flags are at the same level 
and there is no frame change. 

Further, considering that data around the frame so 
ends are recorded on mid-tracks or end-tracks in the re- 
petitive recording area, the positional sequence signal 
is initialized at the timing of the frame change given by 
the frame-change flag. 

By the way, in the MPEG system, etc. a relatively ss 
large data storage is normally needed for recording data 
for one frame and a plurality of repetitive recording areas 
are needed for recording one frame. However, in the 



progressive refresh system disclosed in the literature 
"Grand Alliance HDTV System Specification' submitted 
to the AGATS Technical Subgroup; 2. 22, 1 994, pictures 
are updated in unit of slice of the MPEG data. Therefore, 
when this system is adopted, the anrraunt of data of one 
frame of the special reproduction data becomes rela- 
tively small and the frame changes may cause frequent- 
ly. 

However, there was such a problem in this case that 
the data rearrangement could not be made property. Fig. 
10 Is a diagram for explaining this problem. 

In Fig. 10 it is also assumed that the tracks run in 
the vertical direction and the special reproduction data 
portion on each track are given by the square symbols. 
Further, the special reproduction data positions given by 
thick square symbol indicates that data at the top of 
frame (the frame starting point data) are recorded and 
numerals in the square symbol show the frame num- 
bers. Further, figures at the sides of the square symbols 
show the positional sequence signals. In Fig. 10, the 
0-th through the fourth frame data are recorded in the 
repetitive recording areas AO to A2. 

As shown in Fig.-10. three special reproduction data 
positions excepting the special reproduction data posi- 
tions at the lowest end of the repetitive recording areas 
AO and the lowest end of the repetitive recording area 
A1 are traced along the trace line T1 . Further, three spe- 
cial reproduction data positions excepting the special re- 
production data position at the lowest end of the repet- 
itive recording area A1 and the lowest end of the repet- 
itive recording area A2 are traced along the trace line 
T2. The frame starting point data given by the thick 
square symbol is set to 0 as the positional sequence 
signal was initialized. 

Fig. 11(a) shows the reproduction data train ob- 
tained from the trains. The positional sequence signals 
of the reproduction data to be reproduced sequentially 
along the trace line T1 are 1, 0, 1, 2, respectively. The 
positional sequence signals of the reproduction data to 
be sequentially reproduced along the trace line T2 are 
0. 1 , 0, 1 , respectively. Fig. 1 1 (b) shows the frame num- 
bers of these reproduction data. As shown in Fig. 11 (c), 
the positional sequence signal of the first reproduction 
data along the trace line T1 is 1 , this data is arranged 
before the reproduction data of the upper three special 
reproduction data positions on the repetitive recording 
area AO and the reproduction data of the 0-th frame is 
properly arranged. 

However, other positional sequence signals are ar- 
ranged in the positive sequence properly as shown in 
Fig. 11(a) and the reproduction data can not be rear- 
ranged. That is. the reproduction data of the first frame 
reproduced along the trace line T2 is arranged between 
the last reproduction data of the second frame and the 
reproduction data of the third frame. Similarly, the third 
reproduction data by the trace line T2 is the fourth frame 
data but as the positional sequence signal is 0, it is ar- 
ranged before the first data (the positional sequence sig- 
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nal is 0) of the third frame that is first reproduced by the 
next trace (not shown). 

Thus, in a conventional method for rearranging data 
in the special reproduction using frame-change flags 
and positional sequence signals that are initialized at . s 
the changing point of frame-change flags, there was 
such a problem that data may not be rearranged prop- 
eriy if the amount of data of special reproduction data 
for one frame is small. 

It is. therefore, an object of the present invention to io 
provide a magnetic recording/reproducing apparatus 
that is capable of securely rearranging data even when 
the amount of data of special reproduction data for one 
frame is small and a data arranging method that is used 
for the data arrangement. 75 

In order to achieve the above object; a magnetic re- 
cording/reproducing apparatus according to one aspect 
of the present invention for repetitively arranging trucks 
recorded with sarrte special reproduction data at a pre- 
determined special reproduction format together with a 20 
normal reproduction data over a special reproduction ar- 
ea wherein a head traces across the tracks at a prede- 
termined special reproduction mode, includes a record- 
ing data arranging means for arranging same special 
reproduction data on same recording position on each 25 
track in the repetitive recorded special reproduction ar- 
ea, a special reproduction data generating means for 
generating special reproduction data from input normal 
reproduction data, a frame identification signal generat- 
ing means for generating frame identification signal in- 30 
dicating frame the special reproduction data generated 
from the special reproduction data generating means, a 
positional sequence signal generating means for gen- 
erating a positional sequence signal to be sequentially 
allocated to each special reproduction data recording 35 
position on each track, which is initialized at a change 
timing of the frame identification signal, and a special 
reproduction data arranging means for providing the 
special reproduction data from the special reproduction 
data generating means to the recording data arranging 40 
means in conjunction with both the frame identification 
signal and the positional sequence signal , wherein the 
initialization of the positional sequence signal in the re- 
petitive recorded special reproduction area is limited by 
one time at most. 45 

A data arranging method according to the second 
aspect of the present invention for a magnetic recording/ 
reproducing apparatus for repetitively arranging trucks 
recorded with same special reproduction data at a pre- 
determined special reproduction format together with a so 
normal reproduction data over a special reproduction ar- 
ea wherein a head traces across the tracks at a prede- 
termined special reproduction mode, includes a record- 
ing data arranging process for arranging same special 
reproduction data on same recording position on each 55 
track in the repetitive recorded special reproduction ar- 
ea, a special reproduction data generating process for 
generating special reproduction data from input normal 



reproduction data, a frame identification signal generat- 
ing process for generating frame identification signal in- 
dicating frame the special reproduction data generated 
from the special reproduction data generating means, a 
positional sequence signal generating process for gen- 
erating a positional sequence signal to be sequentially 
allocated to each special reproduction data recording 
position on each track, which is initialized at a change 
timing of the frame identification signal, and a special 
reproduction data arranging process for providing the 
special reproduction data from the special reproductran 
data generating means to the recording data arranging 
means in conjunction with both the frame identification 
signal and the positional sequence signal , wherein the 
initialization of the positional sequence signal in the re- 
petitive recorded special reproduction area is limited by 
one time at most. 

In the first aspect of the present invention, the spe- 
cial reproduction data generating means generates spe- 
cial reproduction data from normal reproduction data 
and provides them to the special reproduction data ar- 
ranging means. To the special reproduction data arrang- 
ing means, the frame identification signal from the frame 
identification signal generating means and the position- 
al sequence signal from the positional sequence signal 
generating means are also applied to the special repro- 
duction arranging means. The special reproduction data 
arranging means provides the special reproduction data 
to the recording data arranging means by adding the 
frame identification signal and the positional sequence 
signal. In this case, the special reproduction data ar- 
ranging means limits the number of initialization of the 
positional sequence signal to one time in the repetitive 
recording area. As a result, it becomes possible to rear- 
range data using the positional sequence signal in the 
reproduction. 

In the second aspect of the present invention, the 
frame identification signal showing frame unit and the 
positional sequence signal are added by the arranging 
procedure to the special reproduction data generated 
from the normal reproduction data. The arranging pro- 
cedure limits the number of initializations of the position- 
al sequence signal by the frame identification signal by 
one time in the repetitive recording area. As a result, it 
becomes possible to rearrange data using the positional 
sequence signal in the reproduction. 

Additional objects and advantages of the present 
invention will be apparent to persons skilled in the art 
from a study of the following description and the accom- 
panying drawings, which are hereby incorporated in and 
constitute a part of this specification. 

For a better understandings of the present invention 
and many of the attendant advantages thereof, refer- 
ence will now be made by way of example to the accom- 
panying drawings, wherein: 

Fig. 1 is a block diagram showing one embodiment 
of a magnetic recording/reproducing apparatus ac- 
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cording to the present invention; 
Fig. 2 is a diagram tor explaining the data arrange- 
ment of the embodiment of the present invention; 
Fig. 3 is a diagram for explaining the operation of 
the embodiment of the present invention; s 
Fig. 4 is a diagram for explairiing the operation of 
the embodiment of the present invention; 
Fig. 5 is a block diagram showing another embodi- 
ment of the present invention; 

Fig. 6 is a diagram for explaining the operation of io 

the embodiment shown in Fig. 5; . 

Fig. 7 is a diagram for explaining the operation of 

the embodiment shown in Fig. 5; 

Fig. 8 is a diagram for explaining the recording on 

the special reproduction data position; is 

Fig. 9 is a diagram for explaining the rearrangement 

of reproductiQQ data; 

Fig. 10 is a diagram for explaining problems in a 
conventionaf^xample; and 

Fig. 11 is a diagram for explaining problems in a 
conventional example. 

The present invention will be described in detail with 
reference to the FIGURES 1 through 7. 

Fig. 1 is a block diagram showing an embodiment 
of a magnetic recording/reproducing apparatus accord- 
ing to the present invention. This embodiment is an ex- 
ample of the apparatus for recording important data on 
special reproduction data positions which are always 
traced in the special reproduction and the same data 30 
are recorded on the special reproduction data positions 
at the same location on two times of high speed number 
of tracks (the repetitive recording area). The amount of 
data recorded on the special reproduction data position 
is smaller than that of the normal reproduction data po- 35 
sition. Further, as the special reproduction data is repet- 
itively recorded on parallel tracks, the amount of data of 
effective data that are recordable on the special repro- 
duction data position is extremely smaller than the 
amount of data on the normal reproduction. 40 

Encoded data of, for instance, MPEG signal is ap- 
plied to an input terminal 1 via a transmission line (not 
shown). The encoded data may be data encoded ac- . 
cording to, for instance, the progressive refresh system. 
The input encoded data is supplied to a special repro- ^s 
duction data generating circuit 2 and a recording data 
arranging circuit 7. 

The special reproduction data generating circuit 2 
extracts intra-f rame compression data from the input en- 
coded data The special reproduction data generating so 
circuit 2 generates special reproduction data based on 
the extracted intra-f rame compression data. For in- 
stance, the special reproduction data generating circuit 
2 takes out only lowf requency component of the extract- 
ed intra-f rame compression data. Special reproduction ss 
data generated from the special reproduction data gen- 
erating circuit 2 is given to a special reproduction data 
arranging circuit 6. 



Further, whenever the generation of special repro- 
ductbn data for one frame (frame data) is completed, 
the special reproduction data generating circuit 2 pro- 
vides a control signal to a frame flag generating circuit 
3. The frame flag generating circuit 3 generates a frame- 
change flag of which "1" and "0" are afternated corre- 
sponding to the starting point of frame data and provided ■ 
it to a positional sequence signal generating circuit 4 and 
the special reproduction data arranging circuit 6. 

The positional sequence signal generating circuit 4 
is reset by the framerchange flag and generates a po- 
sitional sequence signal showing the data sequence for 
every unit of data that is recorded on the special repro- 
duction data positions on tracks of a magnetic tape (not 
shown). This positional sequence signal shows the data 
sequence to be rearranged in the data reproduction and 
is set at. for instance, "O" at the top of each frame data, 
by the frame-change flag and is incremented by 1 for 
every special data unit and reset to "0" at a value corre- 
sponding to the number of reproduction speeds as the 
upper limit. This positional sequence signal is supplied 
to the special reproduction data arranging circuit 6. 

The special reproduction data arranging circuit 6 is 
capable of arranging and outputting special reproduc- 
tion data, frame-change flags and positional sequence 
signals. Fig. 2 is a diagram for explaining the data ar- 
rangement by the special reproduction data arranging 
circuit 6 shown in Fig. 1. Fig. 2(a) shows a transport 
stream of the MPEG standard, Fig. 2(b) is for explaining 
a packet conversion, and Fig. 2(c) shows a construction 
of an additional ID. 

In the MPEG standard, the MPEG transport stream 
is constructed by an MPEG packet in unit of 188-bytes 
as shown in Fig. 2(a). On the contrary, for Instance, in 
the SD standard which is a digital VCR standard, data 
is recorded in unit of 90-byte long sync block (SB) and 
the special reproduction data arrariging circuit 6 carries 
out the packet conversion for allocating two MPEG 
packets across five sync blocks as shown in Fig. 2(b). 

As shown in Fig. 2(b), an ID in 5 bytes Is arranged 
at the top of each sync block for identifying sync signals 
(SYNC) and packet. In this embodiment, an additional 
ID is arranged by the next one byte (the hatched sec- 
tion). In the additional ID. NP/TP is arranged at MSB 
(the most significant bit), a frame-change flag is at the 
next one bit, a positional sequence signal is at the next 
four bits and two bits at the LSB (the least significant bit) 
are. undefined. 

The MPEG packets are arranged for 76 bytes next 
to each sync block and a parity is arranged for the last 
8 bytes. Further, the meshed section is a 3 byte time 
stamp. 

Further, in this embodiment the output of a dummy 
data generating circuit 5 is also applied to the special 
reproduction data arranging circuit 6. The dummy data 
generating circuit 5 generates specified dummy data 
and provides it to.the special reproduction data arrang- 
ing circuit 6. If the frame data of the top of the specified 
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frame is allocated to the special reproduction data po- 
sition of the specified repetitive recording area, when 
the frame data allocation of that frame is completed, the 
special reproduction data arranging circuit 6 allocates 
and arranges dummy data to the last end of this repet- s 
itive recording area without allocating and arranging 
frame data of the next frame. Further, in this case the 
positbnal sequence signal is incremented for every spe- 
cial data unit and the frame-change flag remains un- 
changed. 10 

The data train from the special reproduction data 
arranging circuit 6 is supplied to a recording data arrang- 
ing circuit 7- The recording data arranging circuit 7 ar- 
ranges input data conforming to the preset magnetic 
tape format and provide them to the output terminal 8 is 
so that encoded data from the input terminall is recorded 
in the normal repr^uction data position and also, the 
output of the special reproduction data arranging circuit 
6 is recorded on~ttTe special reproduction data position. 

The data train from the output terminal 8 is recorded 20 
on a magnetic tape by a specified recording circuit (not 
shown) equipped with an error correcting code adding 
circuit, a modulation circuit, etc. 

Next, the operation of the embodiment in the con- 
struction as described above will be explained referring 25 
to the explanatory diagrams shown in Figs. 3 and 4. Fig; 
3 shows the records and the trace lines on a magnetic 
tape. Further, Fig. 4(a) shows positional sequence sig- 
nals of reproduction data reproduced by the traces 
shown in Fig. 3. 30 

Fig. 4(b) shows Frame Numbers of reproduction da- 
ta, and Fig. 4(c) shows the frame-change flags and po- 
sitional sequence signals of data after rearranged. 

Encoded data of the MPEG signal applied to the in- 
put terminal 1 are provided to the special reproduction 3S 
data generating circuit 2 and the recording data arrang- 
ing circuit 7. Inter-frame compression data is extracted 
from encoded data by the special reproduction data 
generating circuit 2. The special reproduction data gen- 
erating circuit 2 provides low frequency component of 40 
the intra-frame compression data to the special repro- 
duction data arranging circuit 6 as special reproduction 
data. 

Further, the special reproduction data generating 
circuit 2 outputs a control signal whenever the genera- 
tion of special reproduction data for one frame is com- 
pleted and based on this control signal, the frame flag 
generating circuit 3 generates a frame-change flag 
which changes corresponding to the starting point of 
frame data and provides it to the positional sequence so 
signal generating circuit 4. 

The positional sequence signal generating circuit 4 
is set to "O* by the frame-change flag, generates a po- 
sitional sequence signal that is incremented for every 
recording unit of the special reproduction data position ss 
on a magnetic tape and provides it to the special repro- 
duction data arranging circuit 6. 

The special reproduction data arranging circuit 6 



carries out the packet conversion of the MPEG packet 
with sync block which is a recording unit and arranges 
an input frame-change flag and a positional sequence 
signal as an additional ID of each sync block. (Fig. 2(c)) 
The special reproduction data arranging circuit 6 pro- 
vides the arranged special reproduction data to the re- 
cording data arranging circuit 7. The recording data ar- 
ranging circuit 7 outputs the encoded data from the input 
terminal 1 at a timing corresponding to the normal re- 
production data position on a magnetic tape and outputs 
the special reproduction data from the special reproduc- 
tion data arranging circuit 6 at a timing corresponding to 
the special reproduction data position. The output of the 
recording data arranging circuit 7 is applied to a record- 
ing circuit (not shown) as recording data via the output 
terminal 8 and recorded on a magnetic tape. 

Now, it is assumed that an amount of the special 
reproduction data of the first frame out of a series of spe- 
cial reproduction frame data generated by the special 
reproduction data generating circuit 2 is recordable on 
two special reproduction data positions and this frame 
data of the first frame is recorded from the top position 
of the repetitive recording area A1; 

Fig. 3 shows the record of this case. In Fig. 3, the 
tracks are assumed to be formed in the vertical direction 
and the square symbols show the special reproduction 
data of each track. Further, in Fig. 3 the special repro- 
duction data position is provided to every track so that 
data can be reproduced from four special reproduction 
data positions on four tracks by one trace. Numerals in 
the square symbols show Frame Identification Numbers 
and numerals at the sides of the square symbols show 
the positional sequence signals. Further, the arrows in 
Fig. 3 show the trace lines by the same azimuth head. 

The recording of the special reproduction frame da- 
ta of the 0-th frame starts from the last special reproduc- 
tion data positions on the tracks in the repetitive record- 
ing area before the repetitive recording area AO and 
ends at the last special reproduction data positions on 
the tracks in the repetitive recording area AO. The posi- 
tional sequence signal generating circuit 4 increments 
positional sequence signals for every special data unit 
and the special reproduction data arranging circuits ar- 
ranges a positional sequence signal in an additional ID 
of every sync block. Thus, as shown in Fig. 3, special 
reproduction data containing one through four positional 
sequence signals is recorded on each special reproduc- 
tion data position on the tracks in the repetitive recording 
area AO. 

When the generation of the-special reproduction da- 
ta of the 0-th frame is completed, the special reproduc- 
tion data generating circuit 2 provides a control signal 
showing the end of the frame data to the frame flag gen- 
erating circuit 3 and at the same time, starts the gener- 
ation of the special reproduction data of the next first 
frame. The frame flag generating circuit 3 reverses a 
frame flag by the control signal and when the frame flag 
is reversed, the positional sequence signal generating 
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circuit 4 resets the positional sequence signal to 0 and 
outputs rt to the special reproduction data arranging cir- 
cuit 6. Thus, 0 is added to the first data of the first frame 
as a positbnal sequence signal. As shown in Fig. 3, the 
frame data of the first frame containing the positional s 
sequence signal 0 is thus recorded on the first special 
reproduction data positions on the tracks in the repeti- 
tive recording area A1 . 

The frame data with the positional sequence signal 
of 1 is recorded on the next special reproduction data io 
position. As the frame data of the first frame is com- 
posed of two special data units as described above, the 
special reproduction data generating circuit 2 outputs 
the control signal showing the end of the frame data after 
generating special reproduction data for two special da- '5 
ta units of the first frame. 

. The special reproduction data arranging circuit 6 
records the top of frame data only one time in one re- 
petitive recording«rea and when the arrangement of the 
frame data of the first frame is completed in the repetitive 
recording area A1 , the special reproduction data arrang- 
ing circuit 6 arranges dummy data at the positions cor- 
responding to the remaining two special reproduction 
data positions. Thus, dummy data is recorded on two 
special reproduction data positions of the repetitive re- 25 
cording area A1 given by the dark square symbols in 
Fig. 3. Further, a positional sequence signal is also in- 
cremented for dummy data by the positional sequence 
signal generating circuit 4. 

When the data arrangement at the position corre- 30 
sponding to the repetitive recording area A1 is complet- 
ed, the special reproduction data arranging circuit 6 
starts the arrangement of the frame data of the next sec- 
ond frame. The frame flag generating circuit 3 reverses 
a flam6 flag and as a result, a positional sequence signal 35 
of 0 is added to the top data of the second frame. Thus, 
the top data of the second frame is recorded on the first 
special reproduction data position in the repetitive re- 
cording area A2. Thereafter, the recording shown in Fig. 
3 is carried out in the similar manner while a positional 40 
sequence signal is incremented. 

Now, it is assumed that a recorded magnetic tape 
is traced by the magnetic head so as to obtain the traces 
T1 and T2 shown in Fig. 3. The 0 frame data is repro- 
duced from the lowest special reproduction data posi- 45 
tions on the tracks in the repetitive recording area AO 
along the trace line T1 and then, the first frame data is 
reproduced from the second special reproduction data 
positions on the tracks in the repetitive recording area 
A1 and then, the dummy data recorded on the third and so 
the fourth special reproduction data positions of the re- 
petitive recording area A1 are reproduced. That is, as 
shown in Fig. 4(a). positional sequence signals of data 
sequentially reproduced along the trace line T1 are 1, 
1 , 2 and 3, respectively. 55 

Further, the top data of the first frame is reproduced 
from the lowest special reproduction data positions on 
the tracks in the repetitive recording area A1 along the 



trace line T2 and then, the second frame data is repro- 
duced from the second special reproduction data posi- 
tions on the tracks in the repetitive recording area A2. 
That is, as shown in Fig. 4(a), the positional sequence 
signals of the data sequentially reproduced along the 
trace line T2 are 0, 1 , 2 and 3, respectively. 

When reproduction data are rearranged in order of 
positional sequence signals, data on the lowest special 
reproduction data positions on the tracks in the repeti- 
tive recording area AO reproduced along the trace line 
T1 is arranged in front of the reproduction data of the 
0-th frame of the positional sequence signal 2. Similarly, 
the reproduction data of the lowest special reproduction 
data position in the repetitive recording area A1 repro- 
duced along the trace line T2 is arranged in front of the 
reproduction data of the first frame of the positional se- 
quence signal 1 . In this manner, data can be rearranged 
in the proper sequence. 

Thus, in this embodiment, if the recording of data of 
a new frame is started in the specified repetitive record- 
ing area by the special reproduction data arranging cir- 
cuit, when the recording of diata of that frame is com- 
pleted, dummy data js recorded in this repetitive record- 
ing area without recording data of the next frame. As a 
result, the rearrangement of data using a positional se- 
quence signal is made possible by limiting the frame 
change to one point in the repetitive recording area. Ac- 
cordingly, even when one frame of special reproduction 
data has an amount of data smaller than the recordable 
annount of data in the repetitive recording area, the re- 
production data can be securely rearranged. 

Fig. 5 is a block diagram showing another embodi- 
ment of the present invention. In Fig. 5, the same com- 
ponent elements as those in Fig. 1 are assigned with 
the same reference numerals and the explanation there- 
of will be omitted. 

This embodiment differs from the embodiment 
shown in Fig. 1 in that the dummy data generating circuit 
5 is deleted and a special reproduction data arranging 
circuit 11 and a recording data arranging circurt 12 are 
adopted instead of the special reproduction data arrang- 
ing circuit 6 and the recording data arranging circuit 7, 
respectively. 

The special reproduction data arranging circuit 11 
is capable of making the data arrangement shown in Fig. 
2 with an additional ID including a frame-change flag 
and a positional sequence signal arranged in a sync 
block. Further, when the top frame data of a specified 
frame was allocated and recorded on the special repro- 
duction data position in a specified repetitive recording 
area, if the allocation of that frame data is completed, 
the special reproduction arranging circuit 11 allocates 
and arranges the next frame data in the next repetitive 
recording area without allocating the next frame data till 
the end of this repetitive recording area. 

The recording data arranging circuit 12 records en- 
coded data from the input terminal I in the normal repro- 
duction data position and at the same time, by arranging 
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the data that is input so as to record the output of the 
special reproduction data arranging circuit 11 on the 
special reproduction data position, provides the data to 
the output terminal 8. Further, in this embodiment, if the 
output of the special reproduction data arranging circuit s 
11 is not input at a timing corresponding to the special 
reproduction data position, the data arrangement is 
made so as to record encoded data from the input ter- 
minal on the special reproduction data position- 
Next, the operation of this embodiment in the con- io 
struction as described above will be explained referring 
to the explanatory diagrams shown in Figs. 6 and 7. 
Figs. 6 and 7 are corresponding to Figs. 3 and 4, respec- 
tively. . 

The special reproduction data generating circuit 2 
generates special reproduction data from input encoded 
data and providesjhe data to the special reproduction 
data arranging circuit 11. Further, the frame flag gener- 
ating circuit 3 generates frame-change flags and pro- 
vides them to the special reproduction data arranging 20 
circuit 1 1 , and the positional sequence signal generating 
circuit 4 generates positional sequence signals and pro- 
vide them to the special reproduction data arranging cir- 
cuit 11. 

Now, it is assumed that special reproduction frame 25 
data of the 0-th and the first frames generated by the 
special reproduction data generating circuit 2 are re- 
cordable in five special data units and two special data 
units of the special reproduction data position, respec^ 
tively. Further, if the top of the first frame data is recorded 30 
on the lowest special reproduction data positions on the 
tracks in the repetitive recording area A1 , the 0-th and 
the first frame data are recorded as shown in Fig. 6. 

When the arrangement of the first frame data is 
completed, the special reproduction data arranging cir- 3S 
cuit 11 does not arrange special reproduction data on 
the remaining special reproduction data positions on the 
tracks in the repetitive recording area A1 . Thus, the re- 
cording data arranging circuit 1 2 allocates encoded data 
from the input terminal 1 to the remaining special repro- 40 
duct ion data positions on the tracks in the repetitive re- 
cording area A1 . That is, these remaining areas are 
used as the normal reproduction data recording areas. 

The special^ reproduction data arranging circuit 11 
arranges and outputs the first frame data of the second 4S 
frame output from the special reproduction data gener- 
ating circuit 2 at the top timing of the repetitive recording 
area A2. The recording shown in Fig. 6 is thus carried 
out. 

The magnetic tape with data thus recorded is traced so 
by the magnetic head so as to obtain the traces T1 and 
T2 shown in Fig. 6. In this case, the upper half special 
reproduction data positions on the tracks in the repeti- 
tive recording area A1 is used as the normal reproduc- 
tion data recording area and therefore, the 0 frame data ss 
is reproduced from the lowest special reproduction data 
positions on the tracks in the repetitive recording area 
AO along the along the trace line T1 and then, the first 



frame data is reproduced from the second special re- 
production data positions on the tracks in the repetitive 
recording area A1 . That is, the positional sequence sig- 
nals of the data sequentially reproduced along the trace 
line T1 are 1 and 1, respectively as shown in Fig. 7(a). 

Further, the top data of the first frame is reproduced 
from the lowest special reproduction data positions on 
the tracks in the repetitive recording area Ai ak:>ng the 
trace line T2 and then, the second frame data is repro- 
duced from the second special reproduction data posi- 
tions on the tracks in the repetitive recording area A2. 
That is, the positional sequence signals of the data se- 
quentially reproduced along the trace line T2 are 0, 1,2 
and 3, respectively as shown in Fig: 7(a).- 

When reproduction data are rearranged in order of 
the positional sequence signals, the data on the lowest 
special reproduction data positions on the tracks in the 
repetitive recording area AO reproduced along the trace 
line T1 is arranged in front of the reproduction data of 
the 0-th frame of the positional sequence signal 2. Sim- 
ilarly, the reproduction data of the lowest special repro- 
duction data positrons on the tracks in the repetitive re- 
cording area AI reptroduced along the trace line T2 is 
arranged in front of the reproduction data of the first 
frame of the positional sequence signal 1 . Thus, data 
also can be rearranged properly in this case. 

As described above, in this embodiment it is also 
possible to achieve the same effect as in the embodi- 
ment shown in Fig. 1 . Further, in this embodiment if valid 
data are not recorded, the special reproduction data po- 
sition is used as the normal reproduction data recording 
area and therefore, there is such an advantage as the 
recording efficiency can be improved. 

As described above, the present invention has such 
an effect that even when the amount of data for one 
frame of special reproduction data is relatively small, it 
is possible to securely rearrange data. 

As described above,. the present invention can pi-o- 
vide an. extremely preferable magnetic recording/repro- 
ducing apparatus and a data arranging method for use 
in the apparatus. 

While there have been illustrated and described 
what are at present considered to be preferred embod- 
iments of the present invention, it will be understood by 
those skilled in the art that various changes and modi- 
fications may be made, and equivalents may be substi- 
tuted for elements thereof without departing from the 
true scope of the present invention. In addition, many 
modifications may be made to adapt a particular situa- 
tion or material to the teaching. of the present invention 
without departing from the central scope thereof. There- 
for, it is intended that the present invention not be limited 
to the particular embodiment disclosed as the best 
mode contemplated for carrying out the present inven- 
tion, but that the present invention includes all embodi- 
ments falling within the scope of the appended claims. 

The foregoing description and the drawings are re- 
garded by the applicant as including a variety of indi Vid- 
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ually inventive concepts, some of which nnay lie partially 
or wholly outside the scope of some or all of the following 
claims. The fact that the applicant has chosen at the time 
of filing of the present application to restrict the claimed 
scope of protection In accordance with the following s 
claims is not to be taken as a disclaimer or alternative 
inventive concepts that are included in the contents of 
the application and could be defined by claims differing 
in scope from the following claims, which different 
claims may be adopted subsequently during prosecu- io 
tion, for example, for the purposes of a divisional appli- 
cation. 



Claims is 

1 . A magnetic recording/reproducing apparatus for re- 
petitively arranging trucks recorded with same spe- 
cial reprodotrrion data at a predetermined special 
reproduction format together with a normal repro- 20 
duction data over a special reproduction area 
wherein a head traces across the tracks at a prede- 
termined special reproduction mode, comprising: 

a recording data arranging means for arranging 2S 
same special reproduction data on same re- 
cording position on each track in the repetitive 
recorded special reproduction area; 
a special reproduction data generating means 
for generating special reproduction data from 30 
input normal reproduction data; 
a frame identification signal generating means 
for generating frame identification signals iden- 
tifying frames of the special reproduction data; 
a positional sequence signal generating means 3S 
for generating a positional sequence signal to 
be sequentially allocated to each special repro- 
duction data recording position on each track, 
which is initialized at a change timing of the 
frame identification signal; and 40 
a special reproduction data arranging means 
for providing the special reproduction data from 
the special reproduction data generating 
means to the recording data arranging means 
in conjunction with both the frame identification ^5 
signal and the positional sequence signal, 
wherein the initialization of the positional se- 
quence signal in the repetitive recorded special 
reproduction area is limited by one time at most 
including a self-initialization associated with the so 
cyclic function of tho positional sequence sig- 
nal. 

2. A magnetic recording/reproducing apparatus ac- 
cording to claim 1 , when the arrangement of the ss 
special reproduction data of the specified frame has 
completed in the repetitive recorded special repro- 
duction area wherein the predetermined special re- 



production data belongs the special reproduction 
data arranging means records dummy data on spe- 
cial reproduction data recording positions on each 
track in place of data of a frame following the spec- 
ified frame in conjunction with both the frame iden- 
tification signal and the positional sequence signal 
through the recording data arranging means, in 
case of a first special reproduction data of a speci- 
fied frame being recorded on a predetermined re- 
cording position of the special reproduction data on 
each track. 

3. A magnetic recordihg/reproducing apparatus ac- 
cording to claim 1, when the arrangement of the 
special reproduction data of the specified frame has 
completed in the repetitive recorded special repro- 
duction area wherein the predetermined special re- 
production data belongs, the special reproduction 
data arranging means quits outputting the special 
reproduction data, the frame identification signal 
and the positional sequence signal to leave the spe- 
cial reproduction data recording positions for data 
of a frame following the specified frame in non-re- 
corded states as to special reproduction data, in 
case of a first special reproduction data of a speci- 
fied frame being recorded on a predetermined re- 
cording position of the special reproduction data on 
each track. 

4. A method for arranging recording data in a magnetic 
recording/reproducing apparatus for repetitively ar- 
ranging trucks recorded with same special repro- 
duction data at a predetermined special reproduc- 
tion format together with a normal reproduction data 
over a special reproduction area wherein a head 
traces across the tracks at a predetenmined special 
reproduction mode, comprising: 

a recording data arranging process for arrang- 
ing same special reproduction data on same re- 
cording position on each track in the repetitive 
recorded special reproduction area; 
a special reproduction data generating process 
for generating special reproduction data from 
input normal reproduction data; 
a frame identification signal generating process 
for generating frame identification signal indi- 
cating frame the special reproduction data gen- 
erated from the special reproduction data gen- 
erating means; 

a positional sequence signal generating proc- 
ess for generating a positional sequence signal 
to be sequentially allocated to each special re- 
production data recording position on each 
track, which is initialized at a change timing of 
the frame identification signal; and 
a special reproduction data arranging process 
for providing the special reproduction data from 
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the special reproduction data generating 
means to the recording data arranging means 
in conjunction with both the frame identification 
signal and the pjositional sequence signal, 
wherein the initialization of the positional se- s 
quence signal in the repetitive recorded special 
reproduction area is limited by one time at most 
including a self-initialization associated with the 
cyclic function of the positional sequence sig- 
nal. 10 

5. A data arranging method as claimed in claim 4, 
when the arrangement of the special reproduction 
data of the specified frame has completed in the re- 
petitive recorded special reproduction area wherein is 
the predetermined special reproduction data be- 
longs the special reproduction data arranging proc- 
ess records dummy data on special reproduction 
data recording positions on each track in place of 
data of a frame following the specified frame in con- 20 
junction with both the frame identification signal and 

the positional sequence signal through the record- 
ing data arranging means, in case of a first special 
reproduction data of a specified frame being record- 
ed on a predetermined recording position of the 25 
special reproduction data on each track,. 

6, A data arranging method as claimed in claim 4, 
when the arrangement of the special reproduction 
data of the specified frame has completed in the re- 30 
petitive recorded special reproduction area wherein 

the predetermined special reproduction data be- 
longs, the special reproduction data arranging proc- 
ess quits outputting the special reproduction data, 
the frame identification signal and the positk:>nal se- 35 
quence signal to leave the special reproduction da- 
ta recording positions for data of a frame following 
the specified frame in non- recorded states as to 
special reproduction data, in case of a first special 
reproduction data of a specified frame being record- 40 
ed on a predetermined recording position of the 
special reproduction data on each track. 
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reproduction data arranging circuit 6. The special repro- 
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instead of the next frame data on the subsequent special 
reproduction data positions when a frame is changed so 
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quence signal in the reproduction. 
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